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Abstract 



TASK: To provide an optical socket 
wherein a simple mechanism enables the 
direction in which a connector is inserted 
to be altered as required. 

SOLUTION: An adapter fixing base 40 can 
be easily and detachably fixed, together 
with guide member 50, in four ways 
around a centre axis perpendicular to 
base portion 32 of box body 30. Cover 20 
can also be easily and detachably fixed, 
along with guide member 50 and adapter 
fixing base 40, in four ways around the 
centre axis perpendicular to base portion 
32 of box body 30. Consequently, despite 
box body 30 being left fixed to the wail, 
guide member 50, adapter fixing base 40, 
adapter 60 and cover 20, etc., can be 3 
detachably fixed in positions defined by 
successive 90° rotations, and an optical 
fibre cable FC [2] can be led out in a 




desired one of the four directions of up, down, left and right. Consequently, 
transmission loss incurred due to bending when managing optical fibre cable FC can 
be decreased, and the risk of breakage or damage of optical fibre cable FC due to the 
back of equipment or installations such as furniture pressing against it can be 
decreased. 



* Numbers in square brackets refer to Translator's Notes appended to the translation. 
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Claims 

1. An optical socket for housing an adapter for connecting a pair of optical fibre 
cables, said optical socket comprising: 

a casing comprising (i) a body having in the centre of its base portion a lead-in 
5 hole through which a first optical fibre cable can be passed, and (ii) a top cover for 
covering the top of said body, said top cover having an opening for insertion of a 
connector provided on an end of a second optical fibre cable; wherein said top cover 
is attachable to and detachable from said body with said opening selectively turned 
towards one of four peripheral directions [3]; 
io a guide member having a semi-cylindrical outer peripheral face with a radius of 

curvature that is larger than the minimum permissible bending radius of said first 
optical fibre cable; 

a support member [4] for removably supporting said guide member in said body, 
with said outer peripheral face opposing an arbitrary one of the four sidewalls of said 
15 body, and with the axis of the outer peripheral face parallel to the base of said body; 
and 

an adapter fixing means for supporting an adapter into one end of which is fitted 
a connector provided at the end of said first optical fibre cable that has been led 
through said lead-in hole and over said outer peripheral face, said adapter being 
20 supported in said body in such manner that the other end of the adapter faces said 
opening that has been provided in said top cover. 

2. The optical socket according to Claim 1, characterised in that said adapter fixing 
means is an intermediate cover member detachably fixed to the top end of said body. 

25 

3. The optical socket according to Claim 1, characterised in that said adapter fixing 
means holds said adapter so that the axis of the adapter is approximately parallel to 
the plane that includes the top end of said body. 

30 4. The optical socket according to Claim 1, characterised in that said adapter fixing 
means holds said adapter so that the axis of the adapter forms a prescribed or 
greater angle to the plane that includes the top end of said body. 

5. The optical socket according to Claim 1, characterised in that said top cover 
35 provides a holder for holding a cap for sealing said opening when the connector 
provided at the end of said second optical fibre cable is not inserted in the opening, 
said holder serving to hold the cap in the vicinity of the opening. 
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Detailed Description of the Invention 
Technical field of the invention 

(1) The present invention relates to an optical socket for setting up an adapter at a 
position where two sections of an optical fibre based optical signal line are to be 

5 connected.* 

Prior art 

(2) Conventional optical sockets include those which utilise an existing flush-mounted 
wiring fixture formed for electrical wiring, as described for example in Japanese 
Unexamined Patent Application, Publication No, 1-265211. 

io (3) Conventional optical sockets also include those which provide an openable cover 
on a flush-mounted box body and fix an adapter on this openable cover, as described 
in Japanese Unexamined Patent Applications, Publication Nos. 1-123202 and 1- 
123203. 

(4) In addition, Japanese Unexamined Patent Application, Publication No. 7-191234 
is describes fixing an adapter to a swinging body provided on the face of a flush- 
mounted box body and functioning as an openable cover. 

Problems that the invention will solve 

(5) However, the optical adapter [5] of Japanese Unexamined Patent Application, 
Publication No. 1-265211, employs a structure which fixes an adapter by screwing it 

20 into position, which means that the angle at which a connector provided on the end of 
an optical fibre cable is inserted is determined by the orientation of the mounting 
frame of the wiring fixture. 

(6) The optical adapters [6] of Japanese Unexamined Patent Applications, Publication 
Nos. 1-123202, 1-123203, and 7-191234 require a space for housing a mechanism 

25 for making an openable cover, etc., movable, and for locking this cover. They also 
require a large number of parts such as lock levers and springs in order to fasten the 
openable cover, etc., with the result that assembly involves extra steps. Furthermore, 
because a connector that is inserted into the adapter from outside ends up being 
angled to some extent to the wall or the floor, the optical fibre cable will stand out 

30 from the wall, etc. and in some applications there will be a risk of damage to that 
portion of the cable which stands out in this way. 

(7) It is therefore an object of this invention to provide an optical socket wherein a 
simple mechanism enables the direction in which a connector is inserted to be altered 
as required. 



Numbers in round brackets at the beginning of paragraphs correspond to the paragraph numbering in 
the Japanese patent document. 
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(8) It is a further object of this invention to provide an optical socket which reduces 
the insertion angle of a connector with respect to the wall or floor, thereby effectively 
avoiding the risk of damage to an optical fibre cable. 

Means for solving problems 

5 (9) In order to solve the above-mentioned problems, the optical socket according to 
Claim 1 houses an adapter for connecting a pair of optical fibre cables, and 
comprises: 

a casing comprising (i) a body having in the centre of its base portion a lead-in 
hole through which a first optical fibre cable can be passed, and (ii) a top cover for 
10 covering the top of the body, this top cover having an opening for insertion of a 
connector provided on an end of a second optical fibre cable; wherein the top cover is 
attachable to and detachable from the body with the opening selectively turned 
towards one of four peripheral directions; 

a guide member having a semi-cylindrical outer peripheral face with a radius of 
15 curvature that is larger than the minimum permissible bending radius of the first 
optical fibre cable; 

a support member for removably supporting the guide member in the body, with 
the outer peripheral face opposing an arbitrary one of the four sidewalls of the body, 
and with the axis of the outer peripheral face parallel to the base of the body; and 
20 an adapter fixing means for supporting an adapter into one end of which is fitted 

a connector provided at the end of the first optical fibre cable that has been led 
through the lead-in hole and over the outer peripheral face, this adapter being 
supported in the body in such manner that the other end of the adapter faces the 
opening that has been provided in the top cover. 

25 (10) The optical socket according to Claim 2 is characterised in that the adapter fixing 
means is an intermediate cover member detachably fixed to the top end of the body. 

(11) The optical socket according to Claim 3 is characterised in that the adapter fixing 
means holds the adapter so that the axis of this adapter is approximately parallel to 
the plane that includes the top end of the body. 

30 (12) The optical socket according to Claim 4 is characterised in that the adapter fixing 
means holds the adapter so that the axis of this adapter forms a prescribed or greater 
angle to the plane that includes the top end of the body. 

(13) The optical socket according to Claim 5 is characterised in that the top cover 
provides a holder for holding a cap for sealing the opening when the connector 
35 provided at the end of the second optical fibre cable is not inserted in this opening, 
this holder serving to hold the cap in the vicinity of the opening. 
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Modes of practising the invention 
First embodiment 

(14) FIGS. 1 to 5 serve to clarify an optical socket according to a first embodiment of 
the present invention. FIG. 1 is a perspective view showing this optical adapter [7] 

5 fitted to a wall. FIG. 2 is a sectional view serving to clarify the internal structure of 
the optical adapter [8] of FIG. 1. FIG. 3 is an exploded view serving to clarify the 
assembly of the optical adapter of FIG. 1. FIG. 4 and FIG. 5 serve to clarify essential 
elements of the optical adapter of FIG. 1. 

(15) As shown in FIG. 1, optical sockets 10 and 10 according to this first embodiment 
10 are designed to be set Into an opening formed In wall W, so that externally only cover 

20, which is the top cover, is visible. Convex part 21 in which an adapter can be 
housed is formed on this cover 20, and a male connector MC fitted to an end of 
optical fibre cable FC is inserted into opening 22 provided in this convex part 21. 
Cover 20 is removable and can be fitted in place in orientations obtained by 

15 successive rotations of 90°, along with the adapter and other elements that are 
housed beneath it. This will be described subsequently in greater detail. 
Consequently, opening 22 in the convex part of the cover can be set facing any of the 
four directions of up, down, left and right, without impairing the external appearance, 
and optical fibre cable FC can be led out in a desired one of the four directions of up, 

20 down, left and right. This means that stress acting on optical fibre cable FC — i.e., on 
the optical fibre housed within this cable — can be suppressed. 

(16) As shown in FIG. 2 and FIG. 3, optical socket 10 comprises open-top box body 
30, adapter fixing base 40 which is an intermediate cover member that is fixed to the 
top end of box body 30, and cover 20 for covering box body 30 and adapter fixing 

25 base 40. All of these are made of synthetic resin and are designed to be assembled by 
being snapped together, thereby reducing the number of parts involved. 

(17) A plurality of fixing holes 31a are provided at suitable intervals on flange 31 
provided on box body 30. When fitting box body 30 (leading with base portion 32) 
into an opening that has been formed in advance in wall W, these fixing holes 31a are 

30 utilised to screw flange 31 to the edge portion of this opening. It may be noted that 
this box body 30 may alternatively be of a type that is fixedly recessed in advance in 
wall W etc. at the construction stage of the building or other structure. Base portion 
32 of the box body is square and therefore has up-down and left-right symmetry. 
Lead-in hole 32a through which an optical fibre cable FC can be passed is formed in 

35 the centre of base portion 32. 

(18) Longitudinally extending ribs 35 and 37 are formed respectively on the four 
sidewalls 33 and 33, and 34 and 34, of the box body, at the centre of each sidewall. 
Projections 36 and 38 are formed at the bottom of, and at both ends of, each of the 
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four sidewalls 33 and 33 and 34 and 34. Together with projections 41 provided on the 
rear face of adapter fixing base 40, ribs 35 and projections 36 provided on sidewalls 
33 function as a support means for positioning and fixing guide member 50 in a 
prescribed position inside box body 30 when the guide member is housed inside the 
5 box body. 

(19) Adapter fixing base 40 is provided with (i) opening 40a through which a male 
connector MC, etc. can be passed, said male connector being provided on the end of 
optical fibre cable FC extending from lead-in hole 32a, and (ii) holding members 42 
and 42 for gripping attachment stays 62 and 62 extending from the two sides of 

io adapter 60. Adapter fixing base 40 can be detachably fixed to the top of box body 30 
by fitting peripherally provided claws 43 into grooves 39 around the top of box body 
30. 

(20) Cover 20 is detachably fixed to flange 31 of box body 30 by means of latching 
hooks 23. As a result, both adapter fixing base 40 and adapter 60, these having been 

15 set in position at the top of box body 30, are covered by cover 20, and adapter 60 is 
housed on the inside of convex part 21 provided on cover 20. It may be noted that 
male connector MC fitted to an end of optical fibre cable FC is inserted into opening 
22 provided in convex part 21 and is fixed by being fitted into opening 64 of adapter 
60 inside the convex part. 

20 (21) It is further noted that cap 70 serving the purpose of dust prevention and the 
like can be fitted into opening 22 provided In convex part 21. Finger grip 72 to aid 
fitting and removal is provided on cap 70 on the side opposite fitting part 71 which is 
inserted into opening 22. 

(22) The method of fixing guide member 50 in a prescribed position inside box body 
25 30 will now be described with reference to FIG. 2 and FIG. 4. The top and bottom 
sides of support plate 51 provided at an end of guide member 50 are gripped between 
projections 38 and 41, and rib 37. In addition, when fixing adapter fixing base 40 to 
the top of box body 30, the left and right sides of this support plate 51 are gripped 
between adapter fixing base 40 and base portion 32. As a result, guide member 50 is 
30 aligned and fixed in a position such that the outer peripheral face of its semi- 
cylindrical part 52 opposes sidewall 33 and the axis of this semi-cylindrical part 52 is 
parallel to the plane of base portion 32. It may be noted that the outer peripheral face 
of semi-cylindrical part 52 has a radius of curvature which is larger than the minimum 
permissible bending radius of optical fibre cable FC. Consequently, when optical fibre 
35 cable FC is guided by the outer peripheral face of semi-cylindrical part 52, then 
despite tensile force being applied to the optical fibre cable, adverse effects such as 
damage or breakage caused by bending of the optical fibre cable can be prevented. 
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(23) Guide member 50 can be arranged Inside box body 30 In four different 
orientations. 

(24) For example, as shown by the dash-and-dot lines in FIG. 2, guide member 50 
can be arranged In the lower part of box body 30. In this case, the outer peripheral 

5 face of the semi-cylindrical part provides a downwards-facing convex shape and 
opposes bottom sidewall 33. Together with projection 41 provided on the rear face of 
adapter fixing base 40, rib 35 and projection 36 provided on a sidewall 33 function as 
a support means for fixing guide member 50 inside box body 30. That is to say, guide 
member 50 is fixed inside box body 30 in such manner that the outer peripheral face 
10 of its semi-cylindrical part 52 opposes either right or left sidewall 34 and the axis of 
this semi-cylindrical part 52 is parallel to the plane of base portion 32. Namely, guide 
member 50 is removably supported inside box body 30 with the outer peripheral face 
of its semi-cylindrical part 52 facing an arbitrary one of the four sidewalls 33, 33, 34 
and 34 of box body 30. 

15 (25) FIG. 5 serves to clarify the method of fixing adapter 60 in place. Attachment 
stays 62 extending from the two sides of adapter 60 are fixed by being gripped in 
pairs of holding members 42 and 42 provided on adapter fixing base 40. It may be 
noted that tapered ribs 42a and 42b are provided on opposing faces of the two pairs 
of holding members 42 and 42, these ribs tapering in such manner that the gap 

20 between them narrows in the direction of adapter fixing base 40. When cover 20 is 
fixed on box body 30, projections 21a provided on the inside of convex part 21 of the 
cover press against attachment stays 62. As a result, attachment stays 62 provided 
on adapter 60 are squeezed by ribs 42a and 42b provided on adapter fixing base 40 
and are thereby fixed firmly in both pairs of holding members 42 and 42. 

25 (26) In this embodiment, adapter fixing base 40, along with guide member 50, can be 
easily and detachably fixed in four ways around a centre axis perpendicular to base 
portion 32 of box body 30. Cover 60 [9] can also be easily fixed, along with guide 
member 50 and adapter fixing base 40, in four ways around the centre axis 
perpendicular to base portion 32 of box body 30. Consequently, despite box body 30 

30 being left fixed to wall W, guide member 50, adapter fixing base 40, adapter 60 and 
cover 20, etc., can be detachably fixed in positions defined by successive 90° 
rotations, and optical fibre cable FC can be led out in a desired one of the four 
directions of up, down, left and right. As will also be evident from the drawings, 
optical fibre cable FC can be led out from opticai socket 10 approximately parallel to 

35 wall W, with the amount of protrusion from wall W of convex part 21 of cover 20 
being made equivalent to the thickness of incorporated adapter 60. Because the 
direction in which optical fibre cable FC is led out in this manner can be set in an 
arbitrary one of the four directions of up, down, left and right, and because the 
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amount of protrusion from wall W can be made small, transmission loss incurred due 
to bending when managing optical fibre cable FC can be decreased, and the risk of 
breakage or damage of optical fibre cable FC due to the back of equipment or 
installations such as furniture pressing against it can be decreased. 

5 Second embodiment 

(27) FIG. 6 and FIG. 7 serve to clarify the structure of an optical socket 110 according 

to a second mode of practising the present invention. It may be noted that the optical 
adapter of this second embodiment is a modified version of the optical adapter of the 
first embodiment, being fixed at a different angle from that of the adaptor of the first 
10 embodiment, but otherwise being identical. Accordingly, identical referencing 
numerals are assigned to identical elements and duplicate descriptions are omitted. 

(28) As shown in FIG. 6, adapter 60 is fixed in such manner that its optical axis AX is 
skewed at an angle 9 with respect to adapter fixing base 40. 

(29) FIG. 7 is a partial enlarged section of adapter fixing base 40 and related 
is elements, and serves to clarify the mechanism whereby adapter 60 is fixed at a slant. 

Attachment stays 62 extending from adapter 60 are fixed by being gripped by pairs of 
holding members 142 and 142 arranged upright but at a slant on adapter fixing base 
40. Ribs 142a and 142b are provided on opposing faces of both pairs of holding 
members 142 and 142, and when cover 20 is fixed to box body 30, projections 21a 
20 provided on the inside of convex part 21 of the cover press against attachment stays 
62. As a result, attachment stays 62 provided on adapter 60 are fixed firmly in both 
pairs of holding members 142 and 142 provided on adapter fixing base 40, whereby 
adapter 60 can be fixed at an inclination of desired angle 0. 

Third embodiment 

25 (30) FIG. 8 serves to clarify the structure of optical socket 10 [10] according to a third 
mode of practising the present invention. Cover 220 of optical adapter 210 [11) in this 
third embodiment is a modified version of cover 20 of the optical adapter of the 
second embodiment. A pair of mutually adjacent pins 26 and 26 are provided in 
upright fashion on cover 220 as holders for cap 70. The width between pins 26 and 26 

30 is approximately equal to the width of the neck portion of finger grip 72 that is 
provided on cap 70, and cap 70 can be hung on cover 220 [12] by interposing finger 
grip 72 between pins 26 and 26, whereby safekeeping of cap 70 becomes easy. 

Effects of the invention 

(31) With the optical socket of Claim 1, support members detachably support, in the 
35 body of the socket, a guide member having a semi-cylindrical outer peripheral face 
with a radius of curvature that is larger than the minimum permissible bending radius 
of a first optical fibre cable, with the outer peripheral face opposing an arbitrary one 
of four sidewalls of the body and the axis of this outer peripheral face parallel to the 



8 



Sumitomo Wiring Systems 



base. The axis of an adapter can also face a direction corresponding to any of the four 
sldewalls of the body, one end of this adapter having inserted into it a connector 
provided on an end of the first optical fibre cable that has been led through a lead-in 
hole and over the outer peripheral face. Consequently, the direction in which a 
connector provided at the end of a second optical fibre cable is inserted into the 
adapter can be set as required in any one of four directions around the body, and this 
insertion direction can be easily changed. 

Brief Description of the Drawings 

FIG. 1 serves to clarify the situation where optical sockets according to a first 
mode of practising the present invention have been fitted to a wall. 

FIG. 2 serves to clarify the cross-sectional structure of the optical adapter [13] of 
FIG. 1. 

FIG. 3 serves to clarify the assembly of the optical adapter of FIG. 1. 

FIG. 4 serves to clarify essential elements of the optical adapter of FIG. 1. 

FIG. 5 is an enlarged cross-section serving to clarify essential elements of the 
optical adapter of FIG. 1. 

FIG. 6 serves to clarify the cross-sectional structure of an optical socket according 
to a second mode of practising the present invention. 

FIG. 7 is an enlarged cross-section serving to clarify essential elements of the 
optical adapter of FIG. 1. 

FIG. 8 serves to clarify an optical socket according to a third mode of practising 
the present invention. 

Explanation of referencing numerals 



10 socket 

20 cover 

22 opening 

30 box body 

32 base portion 

33, 34 sidewalls 

35, 37 ribs 

36, 38 projections 

40 adapter fixing base 

50 guide member 

52 semi-cylindrical part 

60 adapter 

70 cap 

72 finger grip 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 7 
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1. The Japanese word that I have rendered as "socket" Is often translated as "wall socket" or 
"plug socket". However, I have followed the English-language abstract given In the JPO 
database and used simply "socket". 

2. Optical fibre cable FC is not illustrated in the drawing selected to illustrate the abstract. 
See FIG. 1 and FIG. 2 for a view of this optical fibre cable. 

3. The Japanese that I have translated as "turned towards one of four peripheral directions" 
is literally "turned towards four peripheral directions". I have added the words "one of to 
make sense of the statement. I have employed this same clarification in other parts of the 
translation. 

4. Even in patent specifications, Japanese frequently does not distinguish between singular 
and plural. My understanding of the structure of the optical socket of the invention is that 
the so-called support member in fact comprises a plurality of ribs and other projections, 
which in their plurality serve to support and hold in position the guide member. 

5. Sic. "Optical adapter" Is here presumably erroneous for "optical socket". 

6. Sic. Again, "optical adapter" is presumably erroneous for "optical socket". 

7. Sic. "optical adapter" is presumably erroneous for "optical socket". Properly speaking, the 
present invention is an optical socket, one element of which is an optical adapter. 

8. Sic. Here, and in the remainder of this paragraph, "optical adapter" is erroneously used 
instead of "optical socket". The detailed description of the invention makes it clear that the 
adapter Is only one element of the overall optical socket. 

9. Sic. This is an erroneous reference. The writer must mean either cover 20 or adapter 60. 

10. Sic. "Optical socket 10" is presumably erroneous for "optical socket 210". 

11. Sic. "Optical adapter 210" is presumably erroneous for "optical socket 210". 

12. The Japanese has "cover 20". I have corrected this to "cover 220". 

13. Sic. "Optical adapter" is erroneous for "optical socket". This same error is made in the 
subsequent drawing descriptions. 



14 



Sumitomo Wiring Systems 



• * 

JP9243859 

O EPOOOC t EPO 

PN -JP9243859 A 19970919 
PD -1997-09-19 

PR -JP1 9960051 820 19960308 

OPD- 1996-03-08 

Tl - OPTICAL SOCKET 

IN - URASHIRO KEN J I 

PA - SUMITOMO WIRING SYSTEMS 

IC - G02B6/36 

© WPI I DEKWENT 

Tl - Optical outlet for signal transmission - has adaptor for connecting optical fibre cable which is guided along 
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PA - (SUME ) SUMITOMO DENSO KK 
IC - G02B6/36 

AB - J09243859 The outlet is attached to a relay adaptor (60) which connects a pair of optical fibre cables. A 
connector provided at one end of the optical fibre cable is inserted into an aperture of a cover (20) of a 
main body (30). The aperture of the detachable cover is selectively turned to anyone of the core 
peripheral directions. 

- A semicircle tubular guide member 00) with radius of curvature larger than the minimum bend radius of 
the optical fibre cable is arranged with its peripheral surface parallel to the base. The adaptor is guide 
along the peripheral surface of the guide member and is supported by the main body by a detachable 
support member (40). 

- USE/ADVANTAGE - In wall surface embedded type wiring accessories. Alters pushing direction of cable, 
simply. 

- (Dwg.3/8) 
OPD- 1996-03-08 

AN -1997-516819(48] 
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PN -JP9243859 A 19970919 

PD -1997-09-19 

AP - JP1 9960051 820 1 9960308 

IN - URASHIRO KENJI 

PA - SUMITOMO WIRING SYST LTD 

Tl - OPTICAL SOCKET 

AB - PROBLEM TO BE SOLVED: To make it possible to change the put-in direction of a connector with a 
simple mechanism by attachably/detachably fixing an adapter fixing means to a main body part. 

- SOLUTION: A mail connector MC attached to an optical fiber cable FC end is put into an opening 22 
provided on a projection part 21 of a cover 20. An adapter fixing base 40 is provided with the opening for 
passing through the mail connector MC, etc., provided on the optical fiber cable FC end prolonging from a 
draw-in hole 32a to be fixed to a box main body 30 attachably/detachably. The adapter fixing base 40 is 
fixed easily and attachably/ detachably in the four directions around a central axis perpendicular to the 
bottom part 32 of the box main body 30 together with the guide member 50 of the optical fiber cable FC. 
Thus, the guide member 50, the adapter fixing base 40, an adapter 60 and the cover 20 are fixed to the 

position turning each by 90 deg. attachably/detachably while fixing the box main body 30 to a wall surface 

W. 
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